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PROCEDE DE FABRICATION D UNE ANTENNE MONOPOLE. 



La pr6sente invention concerne un proc6d6 de fabri- 
cation d'une antenne monopole, plus particuliferement SDM, 
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La presente invention concerne le domaine des antennes a 
rayonnement omnidirectionnel destinees a recevoir et/ou a emettre des 
signaux electromagnetiques utilisables dans le domaine des communications 
sans fils, plus particulierement dans le cadre des transmissions pour la 
5 television numerique terrestre. 

La presente invention concerne plus particulierement un procede 
de realisation d'une antenne monopole telle que, notamment, les antennes 
appelees « CDM » pour « Circular Disk Monopole », plus particulierement 
une antenne dite SDM « Semi-Circular Disk Monopole ». 
10 Les etudes realisees dans le domaine des antennes utilisees pour 

la reception des signaux de television en numerique ont montre que les 
antennes de type CDM etaient particulierement interessantes du fait de leur 
large bande de fonctionnement et d'un rayonnement sensiblernent 
omnidirectionnel. 

15 De maniere connue et comme represents schematiquement sur la 

figure 1, une antenne de type CDM est un monopole constitue d'un disque 
metallique 1 place verticalement au-dessus d'un plan de masse 2. Pour 
pouvoir maintenir le disque 1 perpend iculaire au plan de masse 2, il est 
necessaire d'utiliser des supports 3 qui, le plus souvent, sont realises en un 

20 materiau plastique et presentent une permittivite relative differente de celle 
de Tair. L'utilisation de ces supports 3 entraTne done une modification des 
proprietes electromagnetiques de Tenvironnement proche de Tantenne, ce 
qui peut d§grader le niveau d'adaptation et le rayonnement de la structure et 
meme modifier la frequence de fonctionnement. 

25 La presente invention propose done un procede de fabrication 

d'une antenne monopole telle que, notamment les antennes de type CDM, 
plus particulierement d'une antenne SDM pour « Semi Circular Disk 
Monopole » qui permet, entre autres, d'eviter I'utilisation de supports tels que 
decrits ci-dessus. 
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Le procede de fabrication d'une antenne monopole (SDM) 
conforme a la presente invention est caracterise en ce qu'il consiste a 
creuser un bloc d'une matiere plastique a la forme de Tantenne et a 
metalliser la forme ainsi obtenue. Dans ce cas, la structure de Pantenne est 
5 realis6e en negatif. Cette structure en negatif correspond a une antenne de 
type SDM pour « Semi-Circular Disk Monopole », la partie superieure de la 
forme devant etre suffisamment large pour permettre la metallisation interne 
de la forme. 

Selon un mode de realisation preferentiel, la matiere plastique 
10 utilisee presente une permittivite er proche de celle de Tair (de preference ^ 
1.6) et une tangente de perte tang 5 la plus faible possible (de I'ordre de 10" 4 
a 10' 3 ). De preference, la matiere plastique est constitute d'une mousse 
plastique telle que du polystyrene expanse ou du polymethacritilide. La 
metallisation de la forme ainsi obtenue est realisee avec un materiau a base 
15 d'argent presentant une teneur en argent d'au moins 50% de maniere 3 
assurer une bonne conductivity 6lectrique. 

Le procede de la presente invention comporte, de pr6f6rence, les 
etapes suivantes : 

- dans deux blocs de matiere plastique acollables, realisation sur 
20 la face acollable d'un evidement correspondant a une partie d'antenne, 

- assemblage des deux blocs de maniere a obtenir une forme 
correspondant a la forme de I'antenne, et 

- metallisation de la forme. 

L'evidement realist dans le bloc de matiere plastique peut etre 
25 obtenue par moulage ou par usinage dudit bloc. De preference, I'evidement 
se prolonge par un evidemment supplementaire permettant Tinsertion d'un 
connecteur, ce qui facilite la liaison aux circuits de traitement des signaux 
electromagnetiques. 
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D'autre part, selon une autre caracteristique de la presente 
invention, on metallise la partie inferieure des deux blocs pour realiser le 
plan de masse. 

D'autres caracteristiques et avantages de la presente invention 
5 apparaTtront a la lecture de la description de differents modes de realisation, 
cette description etant faite avec reference aux dessins ci-annexes dans 
lesquels : 

La figure 1 deja decrite represente une vue sch6matique d'une 
antenne de type CDM conforme 3 Tart anterieur. 
io La figure 2 est une vue en perspective d'un bloc de matiere 

plastique dans lequel a et§ realise un evidement, conform6ment a 
Tinvention. 

La figure 3 est une vue en perspective eclatee de blocs de 
matiere plastique selon la figure 2 munis de moyens d'assemblage et d'un 
15 connecteur selon un mode de realisation de la presente invention. 

La figure 4 est une vue en perspective schematique des elements 
de la figure 3 une fois assembles. 

La figure 5 est une vue en perspective d'une antenne r6alis6e 
conformement a la presente invention. 
20 La figure 6 represente respectivement I'adaptation sous forme 

d'un abaque de Smith (figure a) et d'une courbe en dB (figure b), pour une 
antenne SDM classique et pour une antenne realisee selon la figure 5 et 

La figure 7 represente le diagramme de rayonnement dans les 
plans Phi = 0° et Phi = 90° de Tantenne de la figure 5. 
25 Pour simplifier la description, dans les figures les memes 

elements portent les memes references. 

On decrira done tout d'abord avec reference aux figures 2, 3 et 4, 
les differentes etapes du procede de fabrication d'une antenne monopole 
conforme a la presente invention. 
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Comme represents sur la figure 2, le procede conforme a la 
presente invention consiste a prendre un bloc d'une matiere plastique 10, 
plus particulierement un bloc de mousse qui, dans le present cas, est 
constitue par un element semi-cylindrique et a realiser sur la face plane du 

, 5 bloc un evidement representant une partie de la forme d'une antenne 
monopole. Cet Evidement 11 peut etre realist par moulage ou par usinage 
du bloc 10. Cet evidement 11 correspond, par exemple, a la moitie de la 
forme de I'antenne qui, dans le present mode de realisation, est une antenne 
SDM pour « Semi-Circular Disk Monopole ». II est Evident pour I'homme de 

10 Tart que le meme procede peut etre utilise pour la realisation d'autres types 
d'antennes monopoles. La mousse utilisee pour realiser le bloc est choisie 
parmi le polymethacrilitide ou le polystyrene expanse. Les mousses de 
polymethacrilitide connues sont par exemple : 

Le Rohacell 51 HF presentant des valeurs: er - 1,07, tan8 = 

15 0,0002; 

Le Rohacell 71 HF presentant des valeurs er = 1,08, tan8 = 

0,0003. 

La mousse en polystyrene expanse est par exemple de PEPS (sr 
= 1,56, tanS = 0,002), vendue par Emerson et Cuming. 

20 Comme represente sur la figure 2, Tevidement 11 se prolonge 

dans sa partie basse par une ouverture 12 qui est utilisee, comme cela sera 
explique ci-apres, pour le passage d'un connecteur permettant de relier 
Tantenne a des circuits de traitement des signaux 6Iectromagn6tiques. 

De preference, et comme represente sur la figure 3, Tantenne 

25 conforme a la presente invention est obtenue en realisant deux demi-blocs 
10, 10' du type de celui represente a la figure 2, en munissant ces deux 
demi-blocs de trous de centrage 13, 13* et en prevoyant des plots 14 en un 
materiau qui peut etre identique au materiau des blocs 10, 10'. Une fois les 
deux demi-blocs assembles avec insertion du connecteur 20 dans 
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Pevidement 12, on realise la partie antenne proprement dite en projetant 
dans la forme donnee par les 6videments 11, 1V une peinture m6tallis6e, 
notamment une peinture a base d'argent ou une peinture en tout autre 
materiau conducteur 6lectriquement. De preference, la peinture doit avoir 
5 une teneur en argent ou en materiaux conducteurs relativement importante, 
d'au moins 50% pour I'argent, pour assurer une bonne conductivity 
electrique. Les peintures utilisees sont (par exemple), la peinture Protavic 
AL-51 chargee en argent ou la peinture Beckers a base de CuAg. 

Dans le present cas, la forme r^alisee par les deux evidements 

io 11,11' presente une ouverture maximale au sommet de la structure, ce qui 
correspond a une antenne monopole de type SDM (Semi-Circular Disk 
Monopole). Avec cette forme specifique, I'interieur des evidements 1 1,1 V est 
completement metallis6. Utilisation d'une metallisation apres assemblage 
permet outre la realisation d'une metallisation complete de la structure, 

15 d'eviter en plus toute coupure electrique entre les deux demi-evidements 1 1 , 
1V et d'assurer la continuity electrique avec Tame centrale du connecteur 
20. 

Selon une autre caracteristique de la presente invention, on 
metallise egalement la partie inferieure 15 des deux blocs 10, 10' de mousse 

20 assembles Tun a Tautre, de maniere a realiser un plan de masse. En utilisant 
le procede decrit ci-dessus, on a done realise une antenne monopole de 
type SDM (semi-circulaire) en negatif qui possede, comme demontre ci- 
apres, les memes caracteristiques en terme d'adaptation et de diagramme 
de rayonnement qu'une antenne SDM realisee en positif ou meme qu'une 

25 antenne CDM (Circular Disk Monopole). 

Le procede decrit c»-dessus presente un certain nombre 
d'avantages. Notamment, les supports de maintien de I'antenne sont 
integres a la structure, le procede de realisation est simple a mettre en 
oeuvre et I'antenne ainsi obtenue est legere, compacte et rigide. 
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Sur la figure 5, on a represent* en perspective une antenne SDM 
fabnquee conformant a la presente invention et qui a ete utilisee pour 
Elisor des simulations. Dans le cadre de la presente invention, la forme 
finale des blocs de mousse assembles est complement arbitraire. Elle a 
5 par exemple une forme en U inverse sur la figure 5. 

Dans le cadre de la presente invention, on a utilise un materiau 
Plastique, plus pariicdierement une mousse telle que celle vendue sous la 
reference Rohacell 51HF presentant une permittee er = 1 07 et une 
tangente 5 = 0,0002. D'aubes types de mousse telles que ceux memionnes 
cdesaus peuvent aussi etre utilises. Deux blocs ont ete realises et 
assembles comme decri. ci-dessus pour donner la structure 100 La forme 
101, correspondent a I'antenne proprement dite, a ete metallisee avec une 
pe,nture a base d'argent et la face inferieure 102 des blocs assembles a 
aussi ete metallisee, de preference avec ,a mime peinture pour realiser un 
Plan de masse. Les resultats de la simulation ont ete comparts avec les 
resultats obtenus dans le cas d'une structure SDM classique. Les resultats 
obtenus sont represents sur les courbes de la figure 6. 

La figure 6 donne ('adaptation respectivement, sous forme d'un 
abaque de Smith pour la figure 6a et d'une courbe donnant S11 en dB en 
fonction de ,a frequence. On volt d'apres lea courbes que les resuKets 
obtenus sont tree bien coneles. ce qui signffle que le materiau utiiise pour 
realise, les blocs ne perturbe pas le fonctionnement de la structure. 

D'autre part, la figure 7 presente un diagramme de rayonnement 
dans les plans Phi = 0» e, Phi = 90' pour une antenne SDM realist selon ,e 
procede de la prtsente invention. 

Les diagrammes de rayonnement representee sont issus de 
stations electromagnetiques realisees sur I'antenne de la figure 3. Us sont 
donnes a une freouence de 650MHz. dans deux plans de coupes 
orihogonaux (PhWT et Phi-90', en polarisations parallele e, craisee La 
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forme du diagramme est celle d'un monopole traditionnel (forme d'un tore) 
qui est omnidirectionnel dans un plan azimutal, avec un faible niveau de 
polarisation croisee (<-30dB). 
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REVENDICATIONS 

1 - Proc6de de fabrication d'une antenne monopole, caracterise 
en ce qu'il consiste a creuser un bloc (10,10\100) d'une mattere plastique a 
la forme de I'antenne et a metalliser la forme (11,11\101) ainsi obtenue. 

2 - Procede selon la revendication 1 , caracterise en ce que la 
matiere plastique presente une permittivite sr < 1,6. 

3 - Procede selon la revendication 1 ou 2, caracterise en ce que 
la mattere plastique presente une tangente de perte (tang 5) < 0,002. 

4 - Procede selon Tune quelconque des revendications 1 a 3, 
caracterise en ce que la matiere plastique est une mousse telle que du 
polystyrene expanse ou une mousse de polymethacrylitide. 

5 - Procede selon Tune des revendications 1 a 4, caracterise en 
ce que la metallisation est realisee avec un materiau a base d'argent ou a 
base d'un materiau conducteur electriquement. 

6 - Procede selon Tune des revendications precedentes, 
caracterise en ce qu'il comporte les etapes suivantes : 

- dans deux blocs de matiere plastique acollable, realisation sur 
la face acollable d'un evidement correspondant a une partie d'antenne, 

- assemblage des deux blocs de maniere a obtenir une forme a 
la forme de I'antenne, et 

- metallisation de la forme. 
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7 - Precede selon la revendication 6, caracterise en ce que 
I'evidement est obtenu par moulage ou par usinage des blocs de matiere 
plastique. 

5 8 - Procede selon les revendications 6 ou 7, caracterise en ce 

que Pevidement se prolonge par un evidemment supplemental (12) 
permettant I'insertion d'un connecteur. 

9 - Procede selon Tune des revendications 6 a 8, caracterise en 
10 ce que Ton metallise la partie inferieure (15,102) des deux blocs pour r6aliser 
un plan de masse. 
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(54) Method for the production of a monopole antenna 

(57) The present invention discloses a method for the 
production of a monopole antenna, or more precisely, an SDM 
antenna, which is comprised of hollowing out a block (10, 10 1 ) 
of a plastic material in the shape of the antenna (11, 11') and 
metallizing the shape (11, ll 1 ) thus obtained. This type of 
antenna is utilized for digital television. 
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The present invention relates to the field of omnidirectional radiation antennas 
intended to receive and / or send electromagnetic signals that can be utilized in the field 
of wireless communications, particularly within the framework of transmissions for 
terrestrial digital television. 

The present invention relates more specifically to a method for the production of a 
monopole antenna such as, particularly, for the antennas referred to as "CDM" or 
"Circular Disk Monopole", more specifically an antenna referred to as SDM, "Semi- 
Circular Disk Monopole" antenna. 

Studies conducted in the field of antennas used for receiving digital television signals 
have demonstrated that CDM-type antennas were of particular interest due to their 
broad operating band and radiation that was essentially omnidirectional. 

In known manner and as represented schematically in Figure 1, a CDM-type antenna is 
a monopole antenna comprised of a metallic disk 1 placed vertically on a surface 
connected to ground 2. In order to be able to maintain the disk 1 perpendicular to the 
ground surface, it is necessary to use the supports 3 which are usually made of a plastic 
material and which have a permittivity relatively different from that of air. The use of 
these supports 3 thus involves a modification of the electromagnetic properties of the 
environment surrounding the antenna, which may degrade the adaptation level and the 
radiation of the structure and may even modify the operating frequency. 

The present invention thus proposes a method for the production of a monopole 
antenna such as the CDM-type antennas, particularly an SDM or "Semi-Circular Disk 
Monopole", which makes it possible, among other things, to avoid the use of supports 



as described above. 

The method for the production of a monopole antenna (SDM) in accordance with the 
present invention is characterized in that it is comprised of hollowing out a block of 
plastic material in the shape of an antenna and metallizing the shape thus obtained. In 
this case, the structure of the antenna is produced as a negative antenna. This negative 
structure corresponds to an SDM, or "Semi-Circular Disk Monopole" antenna, with the 
upper portion of the shape being wide enough to allow the internal metallization of the 
shape. 

According to a preferred embodiment, the plastic material used has a permittivity sr 
that is close to that of air (preferably ? to 1.6) and a loss tangent tang 8 as low as possible 
(of the order of 10-4 to 10-3). The plastic material preferably consists of a plastic foam 
material, such as expanded polystyrene or polymethacritilide [sic]l. The metallization 
of the shape thus obtained is produced with a silver-based material having a silver 
content of at least 50% in order to ensure good electrical conductivity. 

The method of the present invention preferably comprises the following steps: 

- in the two blocks of a joinable plastic material, production of a recess on the 
joinable face of one [face] corresponding to a portion of the antenna 

- assembly of two blocks so as to obtain a shape corresponding to the shape of 
the antenna and 

- metallization of the shape. 

The recess in the block of plastic material may be obtained by moulding or by 
machining of said block. The recess is preferably extended by a supplementary recess 
for the insertion of a connector, which facilitates the connection to the processing 



circuits for the electromagnetic signals. 

On the other hand, according to another characteristic of the present invention, the 
lower portion of the two blocks is metallized to produce the surface to ground 

Other characteristics and advantages of the present invention will become evident on 
reading the description of various implementations, such description being made with 
reference to the attached drawings, in which: 

Figure 1 which has already been described, represents a schematic view of a CDM- 

type antenna in accordance with prior art, 

Figure 2 is a perspective view of a block of plastic material in which in conformity 

with the invention a recess has been formed, 



Figure 3 is an exploded perspective view of blocks of plastic material according to 

Figure 2 provided with assembly means and a connector according to one 
embodiment of the present invention, 



Figure 4 is a schematic perspective view of the elements of Figure 3 after they have 

been assembled, 



Figure 5 is a perspective view of an antenna produced in conformity with the 

present invention. 

Figure 6 represents the adaptation in the form of a Smith chart (Figure a) and a dB 

curve (Figure b) for a conventional SDM antenna and for an antenna 
produced according to Figure 5, and 



Probably polymethacrylimide 



Figure 7 represents the radiation diagram in the planes Phi-0° and Phi = 90° of the 

antenna of Figure 5. 

To simplify the description, identical elements have been provided with identical 
references in the drawings. 

Thus, first the various steps of the production of a monopole antenna in conformity 
with the present invention are described with reference to Figures 2, 3 and 4. 

As represented in Figure 2, the method in conformity with the present invention 
consists of taking a block of plastic material 10, more specifically, a block of foam 
material, which, in this case, consists of a semi-cylindrical element, and producing a 
recess on the planar face of the block representing a portion of the shape of a monopole 
antenna. This recess 11 may be produced by moulding or by machining of the block 10. 
This recess 11 corresponds, for example, to one half of the antenna shape, which, in the 
present embodiment is an SDM or ''Semi-Circular Disk Monopole" . It is obvious to a 
person of skill in the art that the same procedure can be used for the production of other 
types of monopole antennas. The foam material used to produce the block is either 
polymethacrilitide [sic: see footnote page 3] or expanded polystyrene. The known 
polymethacrilitide [sic] foam materials are, for example: 

Rohacell 51 HF with the following values: er = 1.07, tan 5 = 0.0002; 
Rohacell 71 HF with the following values: er = 1.08, tan 8 = 0.0003. 

The foam material in expanded polystyrene is, for example, EPS (er = 1.56, tan 5 = 
0.0002) sold by Emerson and Cuming. 

As represented in Figure 2, the recess 11 is extended in its lower region by an opening 
12 that is used, as will be explained below, for the insertion of a connector in order to 



I 

connect the antenna to the processing circuits for the electromagnetic signals, 

Preferably, and as represented in Figure 3, the antenna in accordance with the present 
invention is obtained by producing two half blocks 10, 10' of the type depicted in Figure 
2, by providing these two half blocks with centering holes 13, 13' and by using contacts 
14 made of a material that may be identical to the material of the blocks 10, 10'. Once 
the two half blocks have been assembled with the insertion of the connector 20 in recess 
12, the part of the antenna proper is produced by injecting into the shape provided by 
the recess 11, 11' a metallic paint, in particular, a silver-based paint or a paint in any 
other electrically conductive material. The paint should preferably have a relatively 
significant content of silver or electrically conductive materials, of at least 50% for silver, 
to ensure good electrical conductivity. The paints used are, for example, Protavic AL-51 
paint with a high content of silver or Beckers CuAg-based paint. 

In the present case, the shape produced by the two recess 11, 11' has a maximal opening 
at the top of the structure, which corresponds to an SDM (Semi-Circular Disk 
Monopole) monopole antenna. With this specific form, the interior of the recess 11, 11' 
is completely metallized. The use of a metallization after assembly, in addition to the 
complete metallization of the structure, also makes it possible to avoid any electrical 
interruption between the two half block recesses 11, 11' and to ensure electrical 
continuity with the central core of the connector 20. 

According to another characteristic of the present invention, the lower portion 15 of the 
two blocks 10, 10' of foam material assembled together is also metallized, in such a 
manner as to produce a surface to ground. By using the method described above, a 
negative monopole. antenna of the SDM (semi-circular) type is produced, which, as 
demonstrated below, has the same characteristics in terms of adaptation and radiation 
diagram as a positive SDM antenna or a CDM [Circular Disk Monopole] antenna. 



The method described above has a certain number of advantages. In particular, the 
supports to hold the antenna are integrated in the structure, the production method is 
easy to implement and the antenna obtained is light, compact and rigid. 

In Figure 5, an SDM antenna produced in accordance with the present invention is 
shown in perspective and which was used to produce simulations. In the case of the 
present invention, the final shape of the assembled blocks of foam material is entirely 
arbitrary. For example, in Figure 5 it has the shape of an inverted U. 

Within the scope of the present invention, a plastic material, more specifically a foam 
material was utilized, such as that sold under the reference Rohacel 51 HF with a 
permittivity of er = 1.07 and a tangent 8 = 0.0002. Other types of foam material such as 
those mentioned below may also be used. Two blocks were produced and assembled as 
described below to produce the structure 100. The shape 101, corresponding to the 
antenna proper, was metallized with a silver-based paint and the lower face 102 of the 
assembled blocks was also metallized, preferably with the same paint to produce a 
ground surface. The results of the simulation were compared with the results obtained 
in the case of a conventional SDM structure. The results obtained are represented by the 
curves of Figure 6. 

Figure 6 provides the adaptation, in the form of a Smith chart, for Figure 6a and a curve 
giving Sll in dB as a function of the frequency, respectively. It can be seen from the 
curves that the results obtained are very well correlated, which means that the material 
used to manufacture these blocks does not perturb the function of the structure. 

On the other hand, Figure 7 shows a radiation diagram in the planes Phi = 0° and Phi 
= 90° for an SDM antenna produced according to the present invention. 

The radiation diagrams were obtained by electromagnetic simulations produced by the 



antenna in Figure 3. They are given at a frequency of 650 MHz in two orthogonal 
section planes (Phi = 0° and Phi = 90°) in parallel polarization and cross polarization. 
The form of the diagram is that of a conventional monopole (shape of a toroid) which is 
omnidirectional in an azimuthal plane, with a low level of cross-polarization (< -30 dB). 



CLAIMS 

Method for the production of a monopole antenna, characterized in that it is 
comprised of hollowing out a block (10, 10', 100) of plastic material in the shape 
of the antenna and of metallizing the shape (ll,ir,101) thus obtained. 

Method according to Claim 1, characterized in that the plastic material has a 
permittivity of er ? to 1.6. 

Method according to Claim 1 or 2, characterized in that the plastic material has a 
loss tangent (tang 5) ? 0.002. 

Method according to any one of the Claims 1 to 3, characterized in that the 
plastic material is a foam material such as that of expanded polystyrene or a 
polymethacrylitide [sic] foam. 

Method according to one of the Claims 1 to 4, characterized in that the 
metallization is performed with a silver-based material or an electrically 
conductive material. 

Method according to one of the preceding claims, characterized in that it 
comprises the following steps: 

- in two blocks of joinable plastic material, production on the joinable face 
of a recess corresponding to one part of the antenna 

- assembly of the two blocks in order to obtain a shape in the shape of an 
antenna, 

- metallization of the shape. 



Method according to Claim 6, characterized in that the recess is obtained by 
moulding or by machining of the two blocks of plastic material. 

Method according to Claims 6 or 7, characterized in that the recess is extended 
by a supplementary recess (12) in order to permit the insertion of a connector. 

Method according to one of the Claims 6 to 8, characterized in that in that the 
lower portion (15, 102) of the two blocks is metallized to produce a surface to 
ground. 
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